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[57] ABSTRACT 

Water-soluble valproic acid salts, consisting of reaction 
products of valproic acid with at least one basic amino- 
acid, the latter being preferably selected from the group 
comprising ^gmine^lysine? histidine, *omiffiine and 
glycine. 

9 Claims, No Drawings 
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A third way of proceeding consists of bringing into 

ANTICONVULSANT VALPROIC ACID SALTS contact a salt or salts of the basic amino-acid or amino- 

acids in aqueous, organic or hydroorganic solution or 

This application is a continuation of commonly as- dispersion with valproic acid as it is or an organic solu- 

signed application Ser. No. 794,253, filed Oct 30, 1985, 5 tion of valproic acid and to separe the solvent from the 

now abandoned, which is a continuation of Ser. No. reaction mixture by suitable separation methods, such as 

699,507, filed Feb. 1 1, 1985, now abandoned, which is a by evaporation, lyophilization or filtration. An example 

continuation of Ser. No. 438,559 filed Nov. -2, 1982, now of salt of amino-acid is lysine carbonate. Examples of 

abandoned. precipitation solvents are alkyl acetates, sulfuric ether, 

This invention relates to pharmaceutically acceptable 1° dioxane, tetrahydrofurane, ketones and mixtures 

water-soluble valproic acid salts. thereof. 

Valproic acid or 2-n-propyl pentanoic acid is a well According to the invention, in all these cases, said 

known drug, more particularly for its anticonvulsant treatment is carried out at a temperature of about — 5* 

properties. However, it has the drawbacks to be liquid C. to 100* C, and preferably at a temperature of about 

and to be insoluble in water, which impedes its use in 15 20* C. ' 

most pharmaceutical forms. To prevent said drawbacks, Valproic acid is a very slightly water soluble liquid, 
various crystalline forms have been proposed with little organic acid. As already above-mentioned, the salts are 
success. Valproic acid alkali metal salts have also been easily obtained with basic amino-acids, such as arginine, 
provided but the latter, while soluble, and solid have the lysine, histidine, ornithine and glycine, 
drawback to bring with themselves, alkaline ions which 20 The highly water-soluble salts of valproic acid re- 
often are unsuitable, more particularly in long-term quire between 1 and 5 molecules and preferably 1 mole- 
treatment of subjects submitted to a sodium-free diet. cule of amino-acid per valproic acid molecule. 

This invention has for its object to provide a solid and As a matter of fact, the valproic acid salts of the 

highly water-soluble valproic acid salt which does not invention have the following formula : 
have the drawbacks of the alkali metal salts. 25 

To that purpose, according to the invention, the salt ch 3 — CH2— CH 2 

consists of the reaction product of valproic acid with at \ 

least one basic amino-acid. ^ch— CO2 H.nX 

Advantageously, this salt contains about 1 to 5 moles, 3Q CH3— ch 2 — CH 2 
and preferably about 1 mole of basic amino-acid per 

mole of valproic acid. wherein n, being the number of amino-acid molecules 

The basic amino-acid or amino-acids used may be per molecule of valproic acid, is comprised between 1 

natural or not, such as, for example arginine, lysine, and 5 and preferably is 1 or 2, and X is the aminoacid or 

histidine, ornithine or glycine. The basic amino-acids 35 the amino-acids. 

according to the invention can include one or more The hydrosoluble valproic acid salts of the present 

asymetrical centres and in this connection they can exist invention may thus be obtained by using known salt 

as optically active isomer forms. It should be clearly preparation methods, and particularly, by bringing into 

understood that the invention includes both the epimer aqueous, hydro-organic or organic solution or suspen- 

forms, such as the levogyre and dextrogyre forms, as 40 sion. one or several amino-acids, or by bringing into 

well as mixture thereof. Examples of levogyre and dex- aqueous, hydro-organic or organic solution or suspen- 

trogyre basic amino-acids are D - and L lysines and D - sion one or several amino-acids salts to which, while 

and L - arginines. keeping the temperature between -5* C and 100* C. 

The invention also concerns the preparation of said and preferably at about 20° C, is added under stirring 

valproic acid salts. 45 by small portions the required amount of valproic acid, 

According to a first way of processing, valproic acid optionally as organic solution. To this end, it should be 

is reacted with an aqueous solution containing the noted that the addition sequence of the concerned reac- 

amino-acid or amino-acids. After reaction, the excess of tants may be reversed. 

acid is removed by washing with an organic solvent, When the solution becomes clear, the solvent is re- 
water being then separated from the reaction product so 50 moved from the reaction mixture by any suitable sepa- 
obtained by suitable separation methods, such as by ration methods, such as, for example, by filtration (or- 
evaporation or lyophilization. Examples of organic ganic or hydro-organic solution), lyophilization (aque- 
sol vents are alkanes, alkyl acetates, chlorinated solvents ous solution) or by moderate heating under vacuum. A 
and their mixture. water-soluble powder is so obtained, which may be 
Another way of proceeding consists of reacting an 55 used for preparing solid forms (tablets, suppositories, 
aqueous, hydroorganic or organic solution or dispersion lozenges, granules, sugar-coated pills) and injectable 
containing the amino-acid or amino-acids with an or- forms. It is obvious that the solutions of valproic acid 
ganic solution or dispersion containing valproic acid, salts, prepared as hereinafter, explained, may be used 
with an aqueous solution or dispersion containing val- immediately as injectable form without being previ- 
proic acid or with valproic acid as it is, and separating 60 ously lyophilized, provided that their ionic strength is 
the solvent from the reaction mixture so obtained by acceptable or rendered so, as weN as their sterility, 
suitable separation methods, such as by filtration, lyoph- Hereinafter some non limitative examples for prepar- 
ilization or evaporation. The addition sequence can be ing compounds according to the invention are given, 
reversed. Examples of organic solvents used for dis- 
solving the amino-acids and valproic acid are polar 65 EXAMPLE 1 
organic solvents, such as alcohols, glycols, polyglycols, To an aqueous solution of 50 ml containing 7.3 g of 
ketones, dimethylformamide and dimethylsulfoxide. lysine-base, 7.93 g of valproic acid are added gradually 
Mixtures of such solvents can also be used. and under stirring. After about one houF of mixing, the 
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aqueous solution is washed with 20 ml of n -hexane. 
After lyophilization, about 14.50 g of lysine valproate 
instantaneously water-soluble and having the following 
characteristics are obtained : pH of a 10% aqueous 
solution : 7.7-8.5; melting point : 152°-154° C. with 
decomposition; water-solubility at 20° C. higher than 
50%. 

By proceeding in the same way with arginine, histi- 
dine or ornithine, the corresponding salts which are all 
instantaneously water-soluble, are obtained. 

EXAMPLE 2 

To a solution of 14,6 g of lysine-base in 50 ml of 
water, 14.42 g of valproic acid dissolved in 100 ml of 
methanol are added by small portions. After a reaction 15 
period of about 1 hour, the solution is evaporated to 
dryness. The so obtained white powder is again dis- 
solved with 50 ml of methanol and after a slow addition 
under stirring of 250 ml of ethyl acetate, the crystallized 
salt is filtered off. After drying at 60° C, about 26 g of 
instantaneously water-soluble lysine valproate are ob- 
tained. 



Some examples for preparing solid forms containing 
as active agents one of the compounds according to the 
invention are given hereinafter. 

EXAMPLE I 
(a) Formulation for one tablet. 



20 



EXAMPLE 3 



To a suspension of 7.3 g of anhydrous lysine-base in 
25 ml of methanol, 7.21 g of valproic acid are added 
under stirring. When the solution is clear, the latter is 
added slowly to 150 ml of ethyl acetate under vigorous 
stirring. The obtained precipitate is filtered off and 3Q 
washed with ethyl acetate. About 13.4 g(92%) of lysine 
valproate are recovered. 

EXAMPLE 4 

To a solution of 18.6 g of lysine carbonate in a mix- 35 
ture of 20 ml of water and 25 ml of methanol 15.84 g of 
valproic acid are added by small portions. After stirring 
during about 1 hour, the clear solution obtained is fil- 
tered and evaporated under vacuum. The solid residue 
dissolved in 50 ml of methanol is added slowly to 250 ml 
of ethyl acetate under vigorous stirring. The lysine salt 
cristallizes out as a white powder which is filtered off. 
The obtained lysine valproate is instantaneously water- 
soluble. 

The water-soluble valproic acid salts of the present 45 
invention exert a remarkable anticonvulsant activity. 

The salts based on valproic acid of the invention may 
be administered in association with various pharmaceu- 
tical excipients, such as diluents, gelling agents, preser- . 
vative agents, emulsifiers, sweetening agents and fla- 50 
vouring agents, etc., orally, parentally or rectally. 

For oral administration, dragees, granules, lozenges 
(pellets), tablets, capsules, compressed tablets, solutions, 
syrups, emulsions, emulsions containing traditional ad- 
ditives or excipients in galenic industry are used. 55 

These galenical forms may release the active agent in 
a normal or a time-programmed way. 

For parental administration, any suitable vehicle will 
be used, such as, for example, sterile water, peanut oil or 
ethyl oleate. 60 

For rectal administration, suppositories, rectal cap- 
sules, solutions or gels will be used. 

The active compound may be administered alone or 
in combination with other active products having a 
similar or different activity. 65 

The recommended doses are, for example, 100. mg to 
6 g, advantageously 1 g to 3 g per day orally, rectally 
and intravenously. 



Valproic acid (lysine salt) 
Polymethacrylate 
Magnesium stearatc 
Ethyl acetate 



800 mg 
25 mg 
1 mg 
sufficient amount 

826 mg 



(b) Process of preparation. 

1. Lysine salt of valproic acid and polymethylacry- 
late are granulated together with ethyl acetate, then 
screened and dried. 

2. The magnesium stearate is admixed. 

3. The product is pressed in tablets of 0.826 g each. 

EXAMPLE 2 
(a) Formulation for a dose of microgranules 



25 



Hyd r oj iy p i u p y Im ethyicgttutosc 
Shellac 



800 mg 

200 mg 
sufficient amount 
sufficient amount 



(b) Process of preparation. 

1. Valproic acid (lysine salt) is granulated with a 
solution of hydroxypropylmethylcellulose in ethanol. 

2. The granulated product is treated before drying by 
any suitable means in order to obtain more or less spher- 
ical microgranules. 

3. Microgranules are dried and screened so as to 
select the wished diameter. 

4. Shellac in alcoholic solution is sprayed on so ob- 
tained microgranules. 

5. Microgranules are thoroughly dried, again 
screened and the kinetics of valproic acid liberation 
according to the desired type (delayed action, extended 
action and the like) is controlled. 

6. So obtained microgranules are put into gelatin 
capsules. 

It will be noted that a programmed liberation of the 
active substance may be obtained with other compo- 
nents than shellac, for example with ethylcellulose, 
cellulose acetophthalate, polymethacrylates. It is also 
obvious that use of these compounds is advisable when 
a delayed or programmed liberation of the active sub- 
stance is desired; if a quick liberation has to be obtained, 
steps 4 and 5 can be deleted by passing from step 3 to 
step 6 directly. 

It has to be noted that microgranules obtained as in 
example 2 may be presented as tablets, suspension, sup- 
positories or any other pharmaceutical^ acceptable 
form, in addition to gelatin capsules. 

Moreover, tablets obtained as in example 1 may be 
prepared so that the active substance liberation either is 
rapid or is delayed and/or extended This will in partic- 
ular be obtained by modifying relative amounts of meth- 
acrylic polymer and microcrystalline cellulose and/or 
by coating tablets as mentioned for microgranules in 
Example 2. 

Studies of acute toxicity made orally on valproic acid 
lysine salt of example 1 have given following results, 
expressed as 50% lethal dose on animals. 
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Rats (both sexes): 2980 mg/kg of body weight (namely 2. A salt as claimed in claim 1, wherein the basic 

1480 mg of pure valproic acid). amino-acid is a levogyre amino-acid, a dextrogyre 

w;^ a fu^*u w^rr/Vtr r«- k^u, ,.; a ; n k ( amino-acid or a mixture of said acids. 

Mice (both sexes) : 2211 mg/kg Tor body weight - . . . . . A . , ■ . 

/ . . MO ' , T 3. A salt as claimed in claim 1 which contains about 1 

(namely 1098 mg of pure valproic acid). 5 to 5 moles of basic amino-acid per mole of valproic acid. 

The data obtamed with the substance according to 4. A salt as claimed in claim 4, which contains about 

the invention have shown a quick and substantial re- 1 mole of basic amino-acid per mole of valproic add. 

sorption. 5. A pharmaceutical composition useful as an anticon- 

Also, no delayed lethal effect is remarked, which also vulsant and comprising as an active ingredient and ef- 

is a favourable element in this kind of study. 10 fective ^omt of the water-soluble valproic acid salt of 

The substance administered to 12 healthy subjects cla^ 1, and a sintable excipient 

A . t , . , . , , 6. A method treating a human host in need of anticon- 

gives identical valproic acid plasma levels to those ob- voIaant treatmentt comprising aaministering to said host 

tained on these same subjects after administration of a ^ effective amount of the valproic acid salt of claim L 

similar dose of valproic acid sodium salt. However, the 15 7. The method of claim 6 wherein said administration 

interindividual variations seem less important with the is carried out orally, rectally or intravenously, 

lysine salt than with the sodium salt 8 - The method of claim 6 wherein said host is admin- 

I claim: istered between 100 mg and 6 g of said salt daily. 

4 a * 1 li 1 -j 1* * 1 9. A method of treating a human host in need of 

1. A water-soluble valproic acid salt useful as an ,„ . . . . & . . . 4 . " 

* t * . . , 20 anticonvulsant treatment, comprising administering to 

anticonvulsant, which comprises the reaction product said host m effective moxmt of the pharmaceutical 

of valproic acid and a basic amino-acid selected from composition of claim 5. 

the group consisting of lysine and arginine. * * * * * 

25 
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